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DETAILED ACTION 

Claim Objections 

1 . Claim 1 is objected to because of the following informalities: The acronym 
"SDM" can mean different things and/or change in meaning over time; hence, it would 
be desirable to write out the actual word to which the acronym refers. Appropriate 
correction is required. 

2. Claim 7 is objected to because of the following informalities: The acronym 
"SDM" can mean different things and/or change in meaning over time; hence, it would 
be desirable to write out the actual word to which the acronym refers. Appropriate 
correction is required. 

3. Claim 8 is objected to because of the following informalities: The acronym 
"SDM" can mean different things and/or change in meaning over time; hence, it would 
be desirable to write out the actual word to which the acronym refers. Appropriate 
correction is required. 

4. Claim 12 is objected to because of the following informalities: The acronym 
"SDM" can mean different things and/or change in meaning over time; hence, it would 
be desirable to write out the actual word to which the acronym refers. Appropriate 
correction is required. 

5. Claim 17 is objected to because of the following informalities: The acronym 
"SDM" can mean different things and/or change in meaning over time; hence, it would 
be desirable to write out the actual word to which the acronym refers. Appropriate 
correction is required. 
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Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claim 1, 2, and 4 -14, and 16- 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Walton etal. (Pub. No.: US 2003/0125040 A1). 

Re claim 1, Walton discloses a radio transmission control method for a 
MIMO system (fig. 2b), the MIMO system comprising a radio transmitter 
apparatus (fig. 2b object 104) having a plurality of antennas and a radio receiver 
apparatus (fig. 2b object 106n) having a plurality of antennas for transmitting a 
plurality of signals 

to each other through SDM, the method comprising the steps of: sending a pilot 
signal by the radio transmitter apparatus (paragraph 80); 
receiving the pilot signal and estimating transmission-related information 
corresponding to the pilot signal by the radio receiver apparatus (paragraph 80, 
97, and 177); 

selecting a transmission signal to be used in the radio transmitter apparatus 
based on the estimated transmission-related information (paragraph 81 - 82); 
notifying the radio transmitter apparatus of a control signal describing the 
transmission signal to be used (paragraph 82); and 

selecting an antenna to be used based on the control signal and sending the 
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information signal from the selected antenna to the radio receiver apparatus, by 
the radio transmitter apparatus (paragraph 82). 

Re claim 13 and 20, this system claim corresponds to the above method 
claim and therefore the analysis for this rejection has already been done. 

Re claim 2, Walton discloses a radio transmission control method 
according to claim 1, wherein the transmission-related information estimated by 
the radio receiver apparatus is a propagation vector representing a correlation 
between the received pilot signal and a known pilot signal (72, 97, and 177). 

Re claim 14, this system claim corresponds to the above method claim 
and therefore the analysis for this rejection has already been done. 

Re claim 4, Walton disclose a radio transmission control method 
according to claim 2, wherein the transmission signal to be used selected by the 
radio receiver apparatus is a predetermined number of transmission signals 
selected from among a plurality of transmission signals so that a spatial 
correlation to one another based on the propagation vector becomes small 
(paragraph 160). 

Re claim 16, this system claim corresponds to the above method claim 
and therefore the analysis for this rejection has already been done. 

Re claim 5, Walton disclose a radio transmission control method 
according to claim 2, wherein the step of selecting the transmission signal to be 
used comprises the steps of: selecting all combinations of the plurality of 
transmission signals (paragraph 80 - 82); predicting an output SINR based on the 
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propagation vector obtained by the radio receiver apparatus in a case where a 
predetermined combination of the transmission signals is sent (paragraph 80 - 

81 and 92); 

determining an evaluation value with respect to the predetermined combination 
of the transmission signals, based on the predicted output SINR (paragraph 80 - 

82 and 92); and 

selecting a combination of the transmission signals having a largest evaluation 
value among the evaluation values with respect to all the combinations of the 
transmission signals (paragraph 80-82). 

Re claim 6, Walton discloses a radio transmission control method 
according to claim 2, wherein the step of selecting the transmission signal to be 
used comprises the steps of: 

selecting all combinations of a plurality of transmission signals (paragraph 80 - 
82); 

predicting an output SINR based on the propagation vector obtained by the radio 
receiver apparatus in a case where a predetermined combination of the 
transmission signals is sent (paragraph 80 - 82 and 92); 
determining an evaluation value with respect to the predetermined combination 
of the transmission signals, based on the predicted output SINR (paragraph 80 - 
82 and 92); and 

selecting a combination of the transmission signals having a largest evaluation 
value among the evaluation values with respect to all the combinations of the 
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transmission signals (80 - 82) and selecting a transmission format number 
determined based on an output SINR of each transmission signal of the selected 
combination, as the transmission signal to be used, by consulting a table 
describing a correspondence relationship among a transmission format number, 
an output SINR, a transmission format, and a transmission speed (table 2 and 
paragraph 101). 

Re claim 18, this system claim corresponds to the above method claim 
and therefore the analysis for this rejection has already been done. 

Re claim 17, this system claim corresponds to the above method claim 
and therefore the analysis for this rejection has already been done. 

Re claim 7, Walton discloses a radio transmission control method 
according to claim 1, wherein, by applying a multi-carrier transmission system to 
SDM transmission between the radio transmitter apparatus and the radio 
receiver apparatus, each of the signal processing is performed individually for 
each carrier (paragraph 23, 25, and fig. 3E). 

Re claim 8, Walton discloses a radio transmission control method 
according to claim 2, for a radio transmission apparatus control method, the radio 
transmission control method performing each of the following signal processing 
with respect to all sub-carriers by applying a multi-carrier transmission system to 
SDM transmission between the radio transmitter apparatus and the radio 
receiver apparatus (paragraph 23, 25, and fig. 3E), wherein the step of selecting 
the transmission signal to be used comprises the steps of: 
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selecting all combinations of a plurality of transmission signals (paragraph 80 - 
82); 

predicting an average output SINR based on the propagation vector obtained by 
the radio receiver apparatus in a case where a predetermined combination of the 
transmission signals is sent (paragraph 80 - 82 and 92); 
determining an evaluation value with respect to the predetermined combination 
of the transmission signals, based on the predicted average output SINR 
(paragraph 80 - 82 and 92): and 

selecting a combination of the transmission signals having a largest evaluation 
value among the evaluation values with respect to all the combinations of the 
transmission signals (paragraph 80-82). 

Re claim 9, Walton discloses a radio transmission control method 
according to claim 1 , wherein the step of sending the pilot signal comprises 
sending the pilot signal from each transmission beam (paragraph 148, 97, and 
177); 

the step of selecting the transmission signal to be used comprises selecting a 
transmission beam to be used (paragraph 148); 

the step of notifying comprises notifying the radio transmitter apparatus of the 
transmission beam to be used with a control signal (paragraph 148); and 
the step of sending the information signal comprises selecting a transmission 
beam to be used based on the notified control signal, and sending an information 
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signal from the selected transmission beam to the radio receiver apparatus 
(paragraph 148). 

Re claim 10, Walton discloses a radio transmission control method 
according to claim 1 , 

wherein, as the pilot signal sent from the radio transmitter apparatus, a series of 
pilot signals previously determined between the radio transmitter apparatus and 
the radio receiver apparatus is used (paragraph 97 and 177). 

Re claim 11, Walton discloses a radio transmission control method 
according to claim 2, wherein the step of selecting the transmission signal to be 
used comprises the steps of: 

selecting all combinations of transmission power of a plurality of transmission 
signals (paragraph 105); 

predicting an output SINR based on the propagation vector obtained by the radio 
receiver apparatus in a case where a predetermined combination of transmission 
power is sent (paragraph 105 and 93); 

determining an evaluation value with respect to a predetermined combination of 
the transmission signals, based on the predicted output SINR (paragraph 368); 
and selecting a combination of the transmission power having a largest 
evaluation value among the evaluation values with respect to all the 
combinations of the transmission power of the transmission signals and selecting 
a transmission format number and transmission power determined based on an 
output SINR of the transmission signal of each transmission power of the 
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selected combination, as the transmission signal to be used, by consulting a 
table describing a correspondence relationship among a transmission format 
number, an output SINR, a transmission format, and a transmission speed 
(paragraph 304, 312, 368, and table 2). 

Re claim 19, this system claim corresponds to the above method claim 
and therefore the analysis for this rejection has already been done. 

Re claim 12, Walton discloses a radio transmission control method 
according to claim 1, wherein SDM transmission between the radio transmitter 
apparatus and the radio receiver apparatus is combined with a CDMA system 
(paragraph 10). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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9. Claims 3 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Walton et al. (Pub. No.: US 2003/0125040 A1) as applied to claims 2 and 14 above and 
further in view of Foschini et al. (Patent No.: US 6,317,466 B1). 

Re claim 3 and 15, Walton discloses a radio transmission control method 
and apparatus according to claims 2 and 14, but fails to disclose wherein the 
transmission signal to be used selected by the radio receiver apparatus is a 
predetermined number of transmission signals selected in a decreasing order of 
a norm of the propagation vector. 

However, Foschini discloses wherein the transmission signal to be used 
selected by the radio receiver apparatus is a predetermined number of 
transmission signals selected in a decreasing order of a norm of the propagation 
vector (paragraph 8, lines 4-14 and paragraph 8, lines 38 - 54 figures 3 and 6; 
figure 3 shows a stack of transmission signals in a decreasing order from top to 
bottom). 

Therefore, one skilled in the art would have found it obvious from the 
combined teachings of "Walton" and "Foschini" as a whole to produce the 
invention as claimed with a reasonable expectation of achieving an order of 
transmission based on a norm of the propagation vector for the benefit of 
prioritizing the highest norm of the propagation vector, which is proportional to 
the SNR, to be first as explained in Foschini (column 8, lines 38 -54). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NALIN PILAPITIYA whose telephone number is 
(571)270-7122. The examiner can normally be reached on Monday - Friday 7:30 AM - 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rafael G. Perez can be reached on (571)272-7915. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NALIN PILAPITIYA/ 
Examiner, Art Unit 2617 

/Charles N. Appiah/ 

Supervisory Patent Examiner, Art Unit 2617 



